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Poor Throughput Scaling?

Example: 470.lbm 

Original code executed
in four instances
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How Common is Poor Throughput?
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Increased throughput on four cores compared with one core, SPECfp
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/* Unoptimized Array Multiplication: x = y * z    N = 1024 */

for (i = 0; i < N; i = i + 1)

for (j = 0; j < N; j = j + 1)

{r = 0;

for (k = 0; k < N; k = k + 1)     

r =  r + y[i][k] * z[k][j]; 

x[i][j] = r;

}

/* Unoptimized Array Multiplication: x = y * z    N = 1024 */

for (i = 0; i < N; i = i + 1)

for (j = 0; j < N; j = j + 1)

{r = 0;

for (k = 0; k < N; k = k + 1)     

r =  r + y[i][k] * z[k][j]; 

x[i][j] = r;

}

nAnalyzer

Any Compiler

Host System = Linux/Solaris x86

Source code

Binary

nSampler

Acumem Technology Today
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(~2MB)

Target System
Parameters

How?

Fo
cu

s
DEMO

Potential?



15 February, 2008 5CONFIDENTIAL Copyright © 2007 Acumem AB

0

0,5

1

1,5

2

2,5

3

3,5

1 2 3 4
# Cores Used

Th
ro

ug
pu

t

How Acumem can Help

Example: 470.lbm 

Modified according
to Acumem’s advice

Original code executed
in four instances
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Acumem gives overall understanding
(Example: 462.libquantum)

Utilization  (fraction of data in the cache actually used by the app)
Scale to the right of the graph

Miss rate

Predicted miss rate if utilization was fixed

Advice from Acumem VPE:
•Change a data structure from vector of stucts to vectors
•Projected overall miss rate: 4.0% 2.0% @1MB

cache size

Info presented by the Acumem tool based on fingerprint data from a single run
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Performance curves for the 
modified 462.libquantum

• Cache utilization improved from 50% to 92% at 1MB
• Miss rate cut in half (as predicted)

(And memory bandwidth cut in half !!) 

Before After

SPEC CPU2006-462.libquantum

Predicted miss rate close to the achieved miss rate
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Virtual Performance Expert (VPE)

Click for help

Choose focus: Bandwidth, Latency or Loop

List important speed crimes

Plenty of stats gives an overview

Drill-down capabilities

Guilty source line

Identify guilty data structure
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Improving Throughput
(libquantum)
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